Introduction
QDs are being intensively used for producing solar panels [1,2] optoelectronic devices [3] and as fluorescent probes in bio-imaging and bio-sensing [4] [5] [6] among other applications. QDs have many advantages such as sharp emission spectra, higher chemical stability, tunable optical properties, photochemical stability and high quantum yields as compared to organic fluorescent material. These properties have broadened the range of applications of QDs in advance studies like protein trafficking [7] and in the treatment of cancer [8] [9] [10] .
Synthesis of QDs through high temperature thermal decomposition of organo-metallic compounds in high boiling point (B.P.) toxic organic solvents needs long reaction time and involves complex synthesis procedures producing QDs with poor biocompatibility [10] [11] [12] [13] [14] [15] [16] . So there is a quest for new, simpler and efficient synthetic routes with alternative solvents. Present study focuses on synthesis of size controlled CdTe QDs through a fast and facile MW [17] aided wet chemical route. Glutathione (GSH)-capped CdTe QDs (GSH-CdTe) were synthesized under mild conditions. These GSH-CdTe QDs show similar optical properties as QDs synthesized using more complicated and expensive methods. MW irradiation is used as an efficient heating source which creates numerous nucleation sites in the solution, leading to the formation of homogeneous and size controlled nanoparticles [18] . Synthesis of ZnS QDs using different polar solvents with high MW absorption is already reported [19] .Moreover, the quantum confinement effects in QDs are size dependent and are instrumental in determining their optical properties, so the solvents were chosen carefully to get a better control over the particle size distribution of CdTe QDs. A mechanism to describe the role of solvents in controlling the size dispersion is proposed for a better understanding of the process.
II.

Experimental
Present study describes a simple protocol for the aqueous synthesis of CdTe QDs using CdCl 2 , K 2 TeO 3 and GSH.CdCl 2 and K 2 TeO 3 were used as the Cd 2+ and Te 2-sources. The interaction between these two compounds with microorganisms is well studied [20] [21] [22] [23] .Further, a biological thiol and a tri-peptide GSH works both as a reducing and capping agent for the aqueous synthesis of CdTe QDs [24] , found in abundance in cells and are suitable for the stabilization of CdSe and CdTe QDs [25, 26] . Moreover, all of the operations could be performed in air avoiding the need for inert atmosphere due to the fact that K 2 TeO 3 is air stable. 4 were added into Cadmium sol. 1M NaOH was then used to adjust the pH 10 under vigorous stirring. The mixture was kept in MW for 1 min at 300W. The mixture was cooled down to ~50°C. The as prepared CdTe solution concentrated to ¼ Th of the original volume was precipitated using 2-propanol and collected via centrifugation. CdTe QDs dispersion was prepared by re-dissolving this colloid precipitate in 3ml DD water. A similar procedure was followed for preparing CdTe QDs in two different high B.P.organic solvents namely HPLC water and Toluene.
III.
Results And Discussions
Selection of high MW absorbing solvents
In present study MW irradiations were used as the source of energy and the high B.P. solvents were chosen for synthesis as they are highly MW absorbing. MW based methods have an edge over the other methods described above as they can be scaled up for large scale production without suffering unwanted thermal gradient effects [27] .Selection of precursors and solvent play a very important role in MW-assisted reaction kinetics. Table 1 shows that EG had the highest B.P. as well as remarkably high value of the loss tangent, both affect the heating process, which finally led to the formation of QDs with minimum size dispersion. At the higher temperatures allowed by organo-metallic synthesis, reaction rates are faster and crystallinity is generally higher. Furthermore, there is more thermal energy to help each add-atom find more energetically favorable bonding positions in the crystal lattice, thus reducing defects by annealing during growth. Based on these findings, EG was chosen as solvent for all further optical studies. The particle size distribution was determined by SAXS studies shown in Fig.1 and the related data is compiled in Table 2 . The standard deviation is minimum in the case of EG, which has the highest boiling point. It can be further added that the non polar reaction medium involving dielectric heating mechanism (EG and Toluene) resulted in enhanced reaction rates, higher reaction yield and a better control over the size and hence the optical properties of QDs than polar solvent (HPLC water) showing ionic conductivity mechanism. Further, the dielectric heating heats the whole volume uniformly and reduces thermal gradient effects, when compared to convective heating; allowing a better control over size dispersion [19] . It has been reported that the EG molecules participate in the stabilization of the nanocrystals and passivation of surface defects, with an optimum concentration for production of stably dispersed CdTe [28] .
Morphological studies
The SEM micrograph (JEOL EO JSM 5600) shown in Fig.2(a) shows representing GSH-CdTe QDs synthesized using EG as a solvent at magnification 20kv x 10000.This micrograph shows density populated colony of CdTe QDs with almost spherical morphology. The inset attached with Fig. 2 (a) shows that this QDs are well dispersed.The XRD pattern matches with the JCPDS file JCDS card no.65-1046 of wurtzite CdTe (Fig. 2(b) ) . However it was interesting to note that the percentage yield and minimum particle size was obtained in case of toluene mediated process. Fig. 3 (a) , 3(b) and 3(c) compares the percentage yield obtained for all three solvents used, showing toluene mediated synthesis giving highest (95%) yield. Finally, the MW power and time of irradiation were optimized for toluene for getting higher percentage yield and the values were selected from the graphs shown in Fig.4 (a) and (b) . 
Effective size control through solvents in microwave aided synthesis of GSH-CdTe quantum dots
Effective capping mechanism of capping and surface passivation by EG
There are various strategies developed for getting a narrower size distribution of nanoparticles like to minimize coagulation by adding surfactants to improve dispersion and cause them to repel each other by columbic forces or steric hindrance [29, 30] . In present case GSH dissolved in various polar/ non-polar solvents was used for capping and surface passivation. It was observed that the nanocrystal size variations are reduced in case of non-polar organic solvents where ligands controlled the growth rate of particles. In wet chemistry routes, the synthesis temperature is limited by the B.P. of the solvent. Growing at lower temperatures produces QDs with higher defect concentrations, which translates into a low photoluminescence quantum yield (PLQY). Present study addresses these problems by adopting MW aided synthetic strategies using high B.P. nontoxic solvents, to achieve a lower particle size distribution along with a sharp PL emission free of peaks related to defects. Apart from this the organic ligands naturally provide surface passivation through binding to the surface during synthesis, which protects the surface from oxidation and minimizes the electronic trapping properties of
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DOI: 10.9790/4861-0804010105 www.iosrjournals.org 4 | Page surface defects [30] . It will be interesting to relate the functional groups present in the solvents with the surface passivation mechanism prevailing in them. Fig.5 shows the chemical structures of all three solvents used in the present study. One can attribute the effective passivation of QDs by EG to the methyl group attached to the benzene ring present in them, which has a greater affinity to bind CdTe than the two -OH groups found in toluene attached to a straight carbon chain [31] . Further, the water molecules have a single -OH ion, whereas at least two water molecules are needed to bind to one Cd 2+ ions , this will leave unsaturated bonds resulting in a poor surface passivation as compared to toluene, which has two -OH ions attached to it. Both (SAXS) (see in Fig.1 ) and optical studies show a stronger passivation by EG as compared to toluene and water resulting in a better size control.
Effect of solvents on the optical properties of QDs
Fig.6(I) shows the UV-Vis optical absorption spectra of CdTe QDs prepared in various solvents. The sudden increase in absorption indicates direct band to band absorption, depicting the absorption edge. It shows a blue shift with the decreasing particle size. Moreover the sharp absorption edge can be attributed to absence of defect states in the band gap region. Fig.(6 [ 32] . However, the defect related hump observed in between 400-500 nm in Fig.6(I) is visible in case of toluene and HPLC mediated QDs, whereas it is absent in the absorption spectra of EG mediated QDs. This again supports the defect free synthesis mechanism of high boiling point organic solvents as EG. The PL emission spectra of the CdTe QDs obtained using various solvents is shown in Fig. 7 it can be observed that the narrowest and sharpest peak is observed in case QDs synthesized in EG. This can be closely related to the narrowest size distribution obtained in this case along with the defect free synthesis mechanism mediated by EG as discussed earlier. 
Conclusions
Present study can be used to achieve effective control over particle size distribution of QDs for applications within the quantum confinement regime, where size controls their physical properties. It was observed that the organic solvents were more effective in controlling the particle size distribution. The boiling point and loss tangent of the solvents were found to be crucial in size controlled MW aided synthesis. SEM micrograph shows well dispersed density populated colony of GSH-CdTe QDs with almost spherical morphology. The sharp and narrow PL emission spectra show the effective size control in EG mediated CdTe QDs.
